A thermally oxidized dietary oil does not lower the activities of lipogenic enzymes in mammary glands of lactating rats but reduces the milk triglyceride concentration.
It was shown that dietary thermoxidized oils suppress gene expression of lipogenic enzymes in the liver. This study was performed to investigate whether oxidized oils also influence the activities of lipogenic enzymes in the mammary gland of lactating rats. Female rats (n = 24) were divided into two groups at 4 wk of age. They were fed for 14 wk diets with either fresh oil (a mixture of sunflower oil, linseed oil, and palm oil, 73:15:12) or oxidized oil (a mixture of sunflower oil and linseed oil, 80:20) prepared by heating at a temperature of 50 degrees C for 16 d. At the age of 12 wk, the rats were mated. At birth, litters were adjusted to 7 pups/dam. Milk was sampled at d 14 of lactation; mammary glands were taken at d 19 of lactation. Rats fed the oxidized oil had a lower activity of glucose-6-phosphate dehydrogenase (G6PDH) in their mammary glands than those fed the fresh oil (P < 0.05); the activities of fatty acid synthase (FAS) and acetyl-CoA-carboxylase in mammary glands did not differ. Relative mRNA concentrations of G6PDH, FAS, and sterol-regulatory element binding protein-1, a regulator of lipogenesis, in the mammary gland did not differ between groups. The concentrations in the milk of medium-chain fatty acids (C8-C14), the major products of fatty acid synthesis in mammary glands, also did not differ. The concentrations of triglycerides and long-chain fatty acids (C18-C22), however, were lower in the milk of rats fed the oxidized oil than in the milk of rats fed the fresh oil (P < 0.05). In conclusion, this study shows that feeding oxidized oils to lactating rats does not affect lipogenic enzymes in mammary glands but reduces the triglyceride concentrations in their milk.